Abstract: It has become an irreversible trend in the global economy for enterprises to shift from the factor-driven development pattern to the innovation-driven development pattern in recent years. The hi-tech industry is characterized by frequent updates and rapid changes and is demanding in respect of independent R&D and innovation capability, so the hi-tech industry becomes the core subject for practicing the innovation-driven development pattern. Therefore, that how to promote the healthy, rapid and efficient development of the hi-tech industry has gradually attracted a lot of attention and been actively explored in all sectors. To solve the problem, exploration into the innovation performance of the hi-tech industry is of the greatest importance. Hence it is crucial to find a reasonable method of innovation performance appraisal and appraise the performance of China's hi-tech industry objectively by the method.
Introduction
Hi-tech industry is often used in reference to the aggregation of enterprises that, on the basis of high technology, are engaged in one or more high technologies and related R&D and production of products and technology services. The hi-tech industry made an outstanding contribution to the alleviation of the employment pressure, the maintenance of social stability and the integration into globalization. Despite the rapid growth, segments of the hi-tech industry performed differently and in some areas of China the hi-tech industry hit a bottleneck to growth and dropped. Meanwhile, the hi-tech industries in developed countries remained booming and generally weighed heavily. By contrast, it is obvious that China's hi-tech industry doesn't weigh very much and is poorly structured. It is of great significance to foster, improve and optimize the hi-tech industry and realize optimization and upgrade of the industrial stricture according to China's strategy of building an innovative country that practices sustainable development. We can see that it is an important approach to boosting national economy to promote the development of the hi-tech industry.
Appraisal of Innovation Performance of the Hi-tech Industry

Development of an Indicator System
It is difficult to appraise an innovation system, an industrial innovation system in particular. The currently mostly used methods are theoretical deduction and case study. The methods facilitate the study of innovation system's internal structure, but they lack operability relatively, so scholars are trying to find a quantitative method of innovation system appraisal in order to appraise the innovation performance.
In view of the availability of data, an in-depth analysis is conducted by drawing lessons from research methods at home and abroad and taking the characteristics of China's hi-tech industry into consideration. According to the analysis, the following indicators are selected for the appraisal of the hi-tech industry's innovation performance: newly increased fixed assets (M1), funds for development of new products (M2), output of new products (M3), export delivery (M4), full time equivalent of R&D personnel (T1), internal expenditure of R&D funds (T2), patent applications(T3), patents for inventions (T4), researchers (T5), technological transformation expenditure (T6), technological introduction expenditure (T7), digestion & absorption expenditure (T8), enterprises with R&D (S1), R&D personnel (S2), corporate funds (S3), and governmental funds (S4) Thus, we get the system of indicators for appraising the innovation performance of China's hi-tech industry, as shown in Table  1 . 
Standardization of Indicator System
With the innovation performance of the hi-tech industry as the objective of the appraisal, 496 data for the 16 indicators regarding China's 31 provincial-level regions in 2016 are selected for analysis. In order to compare the variables and eliminate impact resulting from any observed dimensional discrepancy or order of magnitude, the observed sample data is processed into standard non-dimensional data. The standard data are shown in Appendix A.
Test of Indicator System
First, compute the correlation coefficient matrix to test the indicators. Input the indicators of the sample into SPSS17.0 and get the coefficient matrix of the sample. We see that most correlation coefficients are greater than 0.05. This implies that factors are linearly independent of each other, i.e. the factors contain no overlapping information. Second, conduct KMO and Bartlett's test. The results are shown in Table 2 . .000
The KMO is 0.758. It indicates that the sampling is adequate. Bartlett's Test of Sphericity shows that the correlation matrix is not an identity matrix. Therefore, it is appropriate to use factor analysis here.
Calculation of Eigenvalues and Their Percentage and Accumulative Percentage
To reduce originally multidimensional variables to a few factors by synthetic dimension reduction
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is at the core of a factor analysis. Factor extraction methods include principal axis factoring, principal component analysis, unweighted least squares, generalized least squares, maximum likelihood, etc. Principal component analysis will be used for factor extraction here. See Table 3 and 4 below for the extraction of the original variables corresponding to the communalities. In the process of analysis, principal component analysis is used as the factor extraction method and 3 factors are selected. The accumulative percentage of variance explained reaches 88.288%, which indicates that the 3 factors extracted are adequate to interpret the innovation performance of the 31 provincial-level regions. As we can see, Factor 1 accounts for 74.328% of the variance, the highest, Factor 2 for 7.914%, and Factor 3 for 6.046%. After the rotation, Factor 1 accounts for 73.698% of the variance, Factor 2 for 8.282%, and Factor 3 for 6.307%. The 3 factors largely integrate information of the 16 indicators; thus, the 16 indicators are reduced to 3 integrative factor indicators. Table 5 shows the loadings of the 3 factors after rotation. As we can see, the loadings of M2, M3, T1, T3, S2 and S3 onto Factor 1 are comparably large, that is, Factor 1 has considerably great effect on these 6 indicators, so we can define Factor 1 as Market Factor. Similarly, the loadings of T2 and T5 onto Factor 2 are relatively large, so we can define Factor 2 as Technology Factor. The loadings of T8 and S5 onto Factor 3 are relatively large, so we can define Factor 3 as Social Motive Factor. In Table 5 , we can see that with regard to the 3 factors' interpretation of overall objectives, Factor 1 is the most important. Assign raw data of China's 31 provincial-level regions in 2016 to variables in the equations above and we get the factor score of each provincial-level region, as shown in Table 7 .
Calculation of Factor Scores and Composite Scores
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In Table 7 we can see each region's status with regard to each of the 3 factors. Jiangsu is far ahead of other regions in respect of the market of the hi-tech industry, which is largely indebted to its geographical advantage. As China's political and economic center which represents China's highest level in hi-tech areas, Beijing enjoys incomparable technology advantage. As home to a large number of China's institutions of higher learning and scientific research, Shanghai has undoubted capacity for coordination and collaboration, which brings high collaborative effectiveness.
After we figure out the factor scores, we can work out the composite score of each provincial-level region by weighting each factor score according to how much its % of the variance accounts for the total of the 3 factors' % of the variance and adding the weighted factor scores up, as illustrated by the following formula: F= (73.698*F1+8.282* F2+6.307* F3)/(73.698+8.282+6.307) According to the composite score formula above, we can get each provincial-level region's total score and rank, as shown in Table 8 .
As shown in Table 8 , Jiangsu, Guangdong and Shandong take first, second and third places respectively in China's hi-tech industry with their comprehensive advantages in market, technology and social motive. However, large gaps are seen among other regions in respect of their composite scores. As we can find from the analysis above, apart from the northern, eastern and southern coastal economic zones, most regions ranks low on the list of the innovation performance of the high-tech industry. It indicates that China's hi-tech industry is poor at structure and comprehensive strength,
which is attributed to national policy, economic input and geological conditions. It can be concluded from the analysis of the indicators and factors that in terms of the innovation performance of the hi-tech industry, there are gaps among China's provincial-level regions and that China's hi-tech industry is poor-structured. 
Conclusion and Suggestion
An innovation performance appraisal system is being explored for China's hi-tech industry during the process of the industry's continuous development. The essence of the appraisal system is to appraise the performance of the hi-tech industry in each phase by qualitative and quantitative techniques. The exploration of a better appraisal system aims to enrich relevant theories in academic circles and develop and select better performance appraisal system for enterprises in practice so as to improve the innovation activities and performance of China's hi-tech industry with a better appraisal system. Moreover, a better appraisal system will facilitate research on gaps between regions with regard to China's hi-tech industry, strategically contributing to China's balanced and sustainable development.
Based on factor analysis, the innovation performance of China's hi-tech industry is appraised and
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analyzed herein. It is found during the analysis that in the innovation performance appraisal system, the market factor and technology factor influence China's hi-tech industry remarkably while social motive factor isn't given full play to. The following suggestion is made for this situation. In terms of market factor, the government should continue to offer preferential policy and enterprises should advance their capacity for export delivery and new product sales. With regard to technology factor, upholding "independent R&D", "go global" and "bring in" strategies, enterprises should improve their capacity for introducing, transforming, digest and absorbing advanced technology from abroad while applying it; with endogenous R&D as the staple, training of personnel of the hi-tech industry should be strengthened and enterprises should be encouraged to apply for patents in order to improve the capacity for industrial technology innovation in terms of quality. In respect of social motive factor, China's hi-tech industry doesn't make enough use of results of collaboration among enterprises, higher-learning institutions and research institutes, so China should apply the results via scientific research alliance mechanism efficiently and effectively to promote social motives; and the utilization rate of governmental funds and corporate funds should be increased. Improvements based on the 3 factors above will definitely facilitate optimized structure and rapid growth of China's hi-tech industry and at the same time promote balanced and sustainable development of China's hi-tech industry in all the regions. Serial  Number  M1  M2  M3  M4  T1  T2  T3  T4  T5  T6  T7  T8  S1  S2  S3 
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